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Stud･ieson the Limestone　Vegetation in Shikoku, Japan
　　By　　Tsugiwo YAMANAKA
(召i・1θがｃα1£必・・α1θび，･Education Fαｃ?り)
　　　　　　　　　　　　　　　　　　　　　　　I. Introduction
　It is well known that rock and soil of limestone have ａ specific effect on vegetation
　and harbour ａ flora peculiar to itself. Many botanists have investigated the plant life
..on limestone from various standpoints and have already discussed　it in ａ variety of
　papers and tｅχt･books. *　　　　　　　　　　　　　　　　　　　ノ
　　In　Japan, scattered　limestone　outcrops occur　throughout　the country. Though
　considerable　attentions　have　been　paid　to　the　flora　by　some　taxonomists　and
　phy togeographers, *　comparatively little １Ｓ known　about the vegetation. So far as is
　known, the report on the .ｖｅｇ啄ａtｉｏｎof Otaki and Geibi-kei in　northern Honshd
　described by YOSHII and YOSHIOKA is the only .statistical analysis of plant communities
　on limestone in Japan.
　　In Shikoku, widely scattered limestone areas are found. For several years. the writer's
　attention　has been　attracted to the peculiar vegetation on　limestone in　Shikoku, and
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　1),5),7),8)　　　　　　●　　　I
his brief descriptions of it were already published.　　　The purpose of this paper is
to give ａ sociological, description from an analytical standpoint of main plant communities
on limestone outcrops in Shikoku.
　For the purpose of this study. the writer visited the thirty･one localities presented in
Fig.　１ and Table 1. As the result of his own investigations which were carried out
there, employing more than 100 quadrats, he recognized three distinct associations in
Shikoku;　Orixetum, japonicae, Nandineto-Cyclobalanopsidetum glaucae, and Zabelieto-
Carpinetum turczaninovii. Besides, there are many stands that cannot be included in
any of the above-mentioned associations. They have not been surveyed satisfactorily.
and only a brief note of them is given here. .Ａ more extensive description of this study
will be published elsewhere.・
　The writer is indebted to　Prof. Siro KiTAMURA‘ of the Kyoto University for his
invaluable advice and encouragement, and Dr. Tisabur6 Ohwi of the ･National Science
Museum for the identification of several difficult specimens. Thanks are also due to Mr.
Kazuo MORISHITA who co-operated with the writer in the field.　　。
　　　　　　　　　　　　　　　　　　II. Method of Investigation
　The data for the present paper were obtained from the field work carried out from April to
October in 1954. The writer set 5χ5 m quadrats, and determined dominance, constancy. and
fidelity　of　the　component species　of　the　plant communities. Dominance　was　interpreted as
　　　　　　　’　●　　　　　　　　1）　　　　　　　　　　　　　　2）　　　　　　　‘
described by Braun-Blanquet (partly revised by SATO). Constancy and Fidelity were followed
　　　　　　　　　　　　　　　　　　　　　　　1）
in the sense used by Braun-Blanquet. The association was determined and named　from the
dominant and characteristic species of the communities.
* These references are not presented for want of space.
２
高知大学学術研究報告　第4倦第2号
Fig. 1
Table 1
　l）
NO.・
　　　　　　2）
｀　Locality Altitude Cm)
　　　　　　　　　　3）
Ass. recognized
　１
　２
　３
　４
　５
　６
　７
　８
　９
１,０
１１
１２
１３
１４
１５
１６
１７
１８
１９．
２０
２･１
２２
２３
２４
２５
２６
２７
２８
２９
３０
３１１
　Mt. Tsurugi,･Mima County, Tokushima Pref.
　Mt. Ishidate, MakiyamaヽVillage, Kami County
　Befu, Makiyama V., Kami C.
　‘Arase,Akatsuka v･, Kami C/
　Sakakawa, Sako V., Kami C.
　Shiroiwa, Sako V., Kami C.
　Mt. Sambo, Sako v･.,Kami C.
　Nakatani, Inabu V., Nagaoka C.
　Vicinity of Shingai Station,Nagaoka C.
　Wakamiya, Shingai･ V., Nagaoka C.,ヽ
　Shirome, Kameiwa V., Nagaoka C.
　Kameiwa,･Kameiwa V., Nagaoka C.
　Shirakidani, Agekura V., Nagaoka C.
　Shobu, Tosayama V., Tosa C.
　Hinoura, Tosayama V., Tosa C.
Tsuami, Tosayama V., Tosa C.
　Kuwao-Hirose, Tosayama V., Tosa C.
　Sadanaga-Kariyama, Kagami V., Tosa C.
　Jigokudani, Kochi city
　Arakura Pass, Hirooka-kamino V., Agawa C.
　Kiragamine, Hirooka-kamino V., Agawa C.
　Saruta, Kusaka V., Takaoka C.
Shimomitogi, Togano V., Takaoka C.
　Nishiyama, Ogawa V., Takaoka C. .，
　Mt. Yokogura, Ochi Town. Takaoka C.
　Izumi, Choja v･，Takaoka C.　　　　　　　.
　Mt. Torigata, Choja v･，Takaoka C.
　Yahazu Pass, Choja v･, Takaoka C.
　Shirasari,Higashitsuno V., Takaoka C.
　Mt. Onogahara, Higashiuwa C, Ehime Pref.
　Mimido, Kamiukena ･C, Ehime Pref.
1800-1850
１１００－１７００
　６００－１０００
　２００－ ２５０
　240 ― ３２０
　　６０－　１００
　２００－ 260･
　　２０－　１００
　160― -220
　120 ― ２００
　130- ２５０
　１００－　１５０
　３２０－ ４００
　２５０－ ３００
　200-‘ ５００
　２００－ ４００
　１２０－ ２００
　２００－ ３００
　１４０－ ２００
　　４０－　１４０ １
　２００－ 250.
　　３０－　１００
　１２０－　１５０
　．１２０－　１５０
　５００－ ８１０
　６００－ ８００
１０００－１４６０
　５００－ ７８０
　400 ― ６００，
１２００－１４００
　350― 400
　　　　３
　　　　３
　　　　２，３
　　　　２
　　　　２
　　　　２
　　　　２
　‥２
　　　２，３
　　　1,2,3
　　　２
‘　２
　　２，３
　　１
　■ 1,3
　　1,2,3
　　1,2,3
　　１，３
　　２
　　２
　　２
　　２
　　２
　　２，３？
　　２，３
　　１，３
　３
　３
　１，３
-
３　１
l). Same numbers are used throughout the map and the association tables.
2). All the localities except 1，30, and 3l are in Kochi Prefecture. Except　No. 24
　　　(Mesozoic), all the above limestone areas belong to Palaeozoic.
3). 1 =Oriχetum, 2 = Cyclobalanopsidetum√　3 = Carpinetum　　　　. ‘
３　　　　　　　　　　　　　　　　　　III.　Limestone Associations
　Summarized association tables are presented on page　４ and ６一口｡
(1) Orixetum japonicae･
　Though the territory is usually small and scatte?ed, this　is　a distict association
developed on shady and moist places. often occurring along valleys and raviiies. Eight
stands of this association analyzed range from 140 m t0 760 m above sea-level and
present structures different from one another. Howevｅｒ, Ｏｒiｘａ ｍｔｏｎｉｃａ ｉｓ ａ dominant
species in the shrub layer throughout. The ococurrence of this species is not restricted
to limestone but is closely connected with it.
　Some association characteristics are found mixed with Ｏｒiｘａ jaｔｏｎｉｃａｉｎ the shrub layer.
Among them，　Ｃｅｐｈａｌｏtａ］ＣＭＳ ｈａｒｒinがｏｎｉａ，　Ｂｏｅｈｍｅｒia ｓf)ｔｃｏtａ， Ｄｅｕtｚｉａ Ｔｎａｘｉｍｏ加icｚｉａｎａ．
and Ａ!ａｎａｉｕｍ　ｔlatanifoliｕｍ ａｒe iｒｅquently found'in this association. ０ｎ the other hand.
ＨｏsＪｅａｊａ-ｂｏｎｉｃａ．which is found only in one stand. is also ａ good characteristic species.
Ｋｅｒｒｉａｊａｐｏｎｉｃａｉｓ the most abundant shrub among other companions of this association.
　The herb　layers　are mostly composed of many shade plants and are also different
from one another in the　floristic compositions, and constant occurrences are scarcely
found. Such characteristic species ａｓ　ＰｏＺｙｓficfiJｔｍ ｃｒａ＆ｐｅｄｏｓｏｒｕｍ。Ｐｈａｎｅｒｏｐｈｌｅｂｉａ　ｓｐｐ･，
Ｎａｎｏｃｎｉｄｅｊａｐｏｎｉｃａ，　Ｍｅｒｃｕｒｉａｌｈ ｌｅｉｏｃａｒｐａ．Ｉｒiｓ ｊａｐｏｎｉｃａ．etc. occur abundantly on moist
places. On the contrary,　Ｓｅｄｕｍ　tｏsａｅｔiｓe iｓ predominant on rather dry sites.　　し
　Sometimes, communit･ies dominated by　Ｏｒiｘa i　ａｐｏｎｉｃａ　ａｒｅoften found ｏりother non-
limestone areas and are usually developed under similar shady and moist conditions.
It is ａ problem to be settled y/hether or not these communities .can be included in the
same association ｡●　　　　　　　　　　　　　　　　　　　　　‘
(2)' Nandineto-Cyclobalanopsj.detum glaucae.　　　　　　　　　　　ミ
　This is eommonly found in the evergreen　broad･leaved forest region below altitudes
of about 500 m above sea-level. Mountainsides of the above-mentioned areas, are often
　　　　　●　　　　　　　÷　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　・
covered with this community.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　， ●
　The typical stand of this association consists of three well-developed layers. The ｌｏｗ＆
tree layer is dominated by evergreen oak, C:こｙｃｌｏｂａｌａｎｏｐｉｉｓｇｌａｔｉｃａ.Though the growth
of this oak is fairly good in the climatic climax forests developed on non-limestone areas,
this species is usually ａ smaller tree or sometimes of shrub height 吐ｎｄ never ａ large tree
on limestone. Therefore physiognomies of this community often resemble those of the so-
called "Maquis” or ”Garjgue”. Among many species associated with Ｃｙｃｌｏｂａｌａｎｏｐｓiｓ
ｇｌａｕｃａ in　the　lower° tree　layｅｒ． Ｅｒiobotりａ ｊａｐｏｎｉｃａ， Ｍｅｌｉａ ａｚｅｄａｒａｃｈｖａｒ. ja-ｂｏｎｉｃａ．
and χｙloｓｍａ ｊ　ａｔｏｎｉｃｉｍｉａｒｅ the characteristic species of this association.
　The frequent occurrence of　Ｎａｎｄｉｎａ ｄｏｍｅ％tｉｃａ　in the shrub layer is the most
characteristic　feature　of　this　association. This　species　is considered　as　ａ　typical
calcicolous plant　and is closely connected with this community especially.Ｋｅｒｒia　ｉａｐｏｎｉｃａ
is a lｕχuriant companion. in this shrub layer･，　　　　　　　　　　　　　　　　　　・　。｡
　　　　　　　　　　　　　゛●　　　　　　1≒　　　　　　●f「　　　゜｀●・　　　　d　　｡　・｡　　　　・÷
　The herb layer, is. usually constituted by Ｏｎｙｃｈｉｗn jａｐｏｎｉ㎝ｉｎ，　Ｃｙｃｌｏｓｏｍｓ　ａ㎝ｍｉｎａtＭＳ，
Ｃｌｅｍａtiｓ ｗilliamｓii ， Ｒｕｂｕ％
｡
Ｉｍｅｒｇｅｒi｡･Ａｒdi％ia.ja-ｐｏｎｉｃ･ａ， 　Opli％ｍｅｎ-ｕ,％ ｗ≪ｄｔぬμ／ｏＨｕｓvar.
jaｔｏｎｉｃｕｓ，’Ｃａｒ ｅｘ　ｓｅｎｄａｉｃａ　ｙａｒ。而h￥｡Ｌtliol>ｅ｡ｐｌａtｙｐりｈ，。。Offiiof!ｏｇｏｎ ｊ卯ｏ㎡ＣＭＳ，
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　　　Table 2･.　Orixetumiaponicae
Locality
Altitude
Exposition
Steepness
　　１４
　２５０
･S35iW
　　２０
　１６
２１０
Ｗ
　５
　16
220
W
10
17
140
N
25
　　18
　200
S60W
　30
　2､6
　760
S65E
　2.5
　29
　510
N15E
　20
　29･
　510
S50W
　30
l
a
4J∃
Ｑ
　ﾝ、
　茫
Ｊ
　に
　2nd tree & Shrub layer
　Orixa iapomca
　Cephuioiaxus harri･natonia
．Ker.ria jaftonico
　・Alanがum platの2ぴ必z4ﾀ71
　Boefimeria iapomca
　Euonymus foriunei v. radicans
　Liguslrum ofajusi/oiium
　Helwinがαj仰のlica v・parvげolia
　Torrりa nudfera
　EuiJteia j)０りanrlro
　Deutzia maximowicziaﾀ2α
　Sambucus siebolぶana
　Plaiycraier arguta
　Hosiea jユpo･mca
　４４0ther spscies　'
Herb layer　　　　、
　Phanerophlebia fortunei
　Ophiopogon japonicus
　々りnoutria ia夕の兪ａ
　Hedera rhombea
　Chrysanihemum indicum
　Nonocnide japorica
　Rubus Hafeonensis
　Phanerophiebia fortunei v.
　　　　　　　　　　　　　　　cUutcola
　Iris Japoraca
　μgだurialis leiocarpa
　Ljcoris saneuinea　　。
　Microsorim e･ｎsａれ4ｍ
　Polyslicfium craspedosorum
　Sadum tosaense
　？ﾉﾌaneﾀﾞophlebia yamamotoi
　Polvstichum mayebarae
・Arabis flageliosa
　54 other species
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　　　　O　= Dominance of the same species in the herb layer.
Ｃｖmbidiｕｍ 　ｖiｒｅｓｃｅｎｓ，　ｅtc. But， Ｓｅｌａｇｊｗｅｎｏ　ｆｅａｃｆｉｙｓtａｃｈｙｓ　iｓoften prominent on dry
outcrops. Caﾀ･ex ma力加∂のisis is not frequent but sometimes is dominant
　Probably, the　characteristic　combination　of　stunted　Ｃｙｃｌｏｂａｌａｎｏｂｓis　ｚlaｕｃａ　ａｎｄ
Ｎａｎｄｉｎａ　ｄｏｍｓｓlicaｓ ｅｓｓｅｎtialto this association. It can be stated .that this is ａ distinct
and quite different limestone association from other Ｃｙｃｌｏｂａｌａｎｏｔｓiscommunities to be
found on other kinds of rock.
(3) Zabelieto-Carpinetum turczaninovii.
　It　is usually observed that outcrops of ridges or sunny mountainsides　are occupied
by this　community. This is　developed on such infertile　limestone ぼreas　ranging from
the　evergreen broad-leaved　to the　deciduous broad- leaved climax forest region and is
very remarkable against the neighbouring cnmmunities.　　　　　　　　　　　　　　‘｀
　Ｃａ？ゆｉｎｎｓ,　tｕｒｃｚａｎｉｎｏがi　iｓdominant in this･ community and often attains height up to
6－7 m ･on rather stable sites of　mountainsides. But it･is very stunted on ridges and
５is only 1.5-2 ｍ high. Therefore this community consists of two or three synusiae.
　The lower tree and the shrub layers are composed of many characteristic species.
such　ａｓ’ ＣａｒｐｉｍｉＳ　tｕ７・ｃｚａｎｉｎｏｖii， Ｓｐｉｒａｅａ 。ｅｒｖｏｚａ， Ｒｏｓa lｓもｓｉａｅ
｡var.　ＯＨＯｅｉ，
Ｅｕひｎｙｉｍもｓ
ａｌａtiiｓ ｖａｒ. ｒｏtｉｉｎｄａtｕｓ, Ｚａｂｅｌｉａ　intｅｅｒiμｊＨａ， 　Ｔｏｒｒｅｙａ ｎｕcifeｒａ．etc., and companions.
such ａｓ
,Ｋ.ｅｒｒia
j　ａｔｏｎｉｃａ， Ｌｅｓｐｅｄｅｚa bｔieｒｇｅｒi， Ｆｙａχ緬認ｓ ％ｉｅｂｏｌｄｉａｎａvar.％ｚｒｒａtａ, ｅtＣ.
Though the occurrences ｏｉ　Ｓａｂｉｎａ　cfiiｗｅｎｓJｓ, 　Vitiｓ　ｖｏｆｅｏｅｘぽａｎａ，　Ｒｈａｍｍｆ＆ ｙｏ％ｈｉｎｏｉ，　ａｎｄ
Ｓｍｉｌａｘ ｓtallｓ ａｒｅ very scarce or local, they are also the characteristics of this association.
　Many herbaceous　plants　are growing in ・ the forest-floor. However, this floor is
mostly dominated by the plants belonging to ･Carex and Graminae, and some of them
are tｈｅ･ characteristics of this association. Besides, ａ large number of the characteristic
species, such ａｓ Ａｍｅｓ.iｕｍ　ｒｕia一ｍｕｒａｒia,　ＣａｍＭｏｓｏｒziｓ ％ibiｒicｕ％， 　Ｔｈａｌｉｃtｒｕｍ仙ｕｎｈｅｒgii，
Ｃｌｅｍａtiｓ, ＳtＯＭＳ ｖａｒ. ａｔ6ｓtずｏｉａ＊ｏ≪ｅ≪ｓiｓ，　Ａｎｇｅｌｉｃａ ｙｏｓｈｉｎａｇａｅ， Ｋｅｔｓｆｅｅａｊａｐｏｎｉｃａ， Ａｎａｐｈａｒiｓ
ｓｉｎｉｃａ, Ｈｏｓtａ　tｏｓａｎａ ， Ａｌｅｃtｏれげ乱ｓ ｙｅｄｏｅｗｓJｓ．can be seen. On the other hand‘　Ｖｉｏｌａ
ｏｖａtｏ-ｏｂｌｏｎｇａ， Ｇａｌｈｉｍ 　ｐｏｇｏｎａｎtｈｕｍ， Ａｓtｅｒ ａｇｅｒａtｏｉｄｅｓ ｖａｒ.　％ｅｍｉａｍｔli函ｆｏｈ'ｗｓ． Liliope
夕latｙpりlla， Ｃタｍｂｉｄｉｕｍ ｖiｒｅｓｃｅｎｓ．etc. are commonly found as the companions.
　As mentioned　above, one of the characteristic features of this association　is the
dominance of ＣａｒｐｉｎｉＫ　tｕｒｃｚａｒiinoむii.But the communities found on Mt. Tsurugi and
Mt. Ishidate are different from the typical stand by the absence of this species. Moreover,
these　communities　are　differentiated　from　the　typical　Carp ine turn　by　the frequent
･occurrences of
Ｓｔiｒａｅａ　blｕｍｅｉ，　Ｐｏtｅｎtilla fｒｕtｉｃｏ＾ａｖａｒ：フｎａｎｄ％hiぽｉｃａ， Ａｒａｎｃｔtｓ ｓｖｒｕｅｓtｅｒ ，.
Ｇｅｒｅｎｉｕｙｎ ％hikokianｕｍ．･Ｖａｌｅｒｉａｎａ ｆａｕｒiei， 　ａnd others. (Table 5) At first, it was
considered that these were united into an other association, but is now perceived that
these stands represent ａ highland subassociation of this Carpinetum.
　This
・subassociation.
Zabelieto-Carpinetum spiraeetosum. is usually developed on
･cliffs or screes and
is dominated by
ｓpiｒａｅａ ｂｌｕｍｅｉ in the shrub layer and Ｔｈａｌｉｃtｒｕｍ
thunber･がj in the herb layer respectively. This ｓpiｒａｅａ １Ｓ dominant in this community.
but will　be regarded　as　ａ characteristic species of the association on serpentine in
Shikoku｡
　　　　　　　　　　　　IV. other Communities on Limestone Areas
　As the　result of the writer's investigations, the above-mentioned three associations
are recognized as the edaphic or topographic climaxes developed on　limestone outcrops
in Shikoku. However, there are various stands on　limestone areas, and some of them
･can
be　included　in one of the　above　associations. For instance, open　communities
･on cliffs and screes often contain
the characteristic species of Zabelieto･Carp ine turn.
　０ｎ the contrary. even in limestone areas, the establishment of climatic climax forests
can usually be seen on fertile and deep soils. The examples are found on Mt. Ishidate。
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　3)　　　・　　　'　　　　　　　.
Mt, Onogahara, etc., where Sasamorpheto-Fagetum, the deciduous broad-leaved climax
forest, occurs. The same is the case with the evergreen broad-leaved forest on limestone
areas in the vicinity of K6chi city.
　An other example。though not treated in this paper. is herbaceous communities
O ften developed on moist and fertile soils. Such stands exist ｡０ｎ Mt. Tsuragi, Mt.
Ishidate, Mt. Torigata｡etc. . These
.
herbaceoμs　commimities　are dominated　by
６　・
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　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　Table3.　Nandineto-
Locality
Altitude
Exposition
Steepness
　　4
・　200
　S85W
　　20
　　4
　200
S75W
　20
　　５
　２８０ ’
S40W
　　５
　　5
　280
S60W
　　10
　　5
　285
S30W
　　5
　　6
　10U
S40W
　　20
　　６
　１００
N70W
　　３０
　　８
　　５０
N60W
　　３０
　８
　５０
Ｎ&ＯＷ
　２０ ‘
2nd tree layer
　Cyclobatanofsis glauca
　Tracker ospermum
　asiaticum v. intermediμ附
　Ficus eleda
　Xylosma japonicum･
　Ligustru推姐pomcum
　Paederia scandcns v.
　　　　　　　　　　　　　matﾀﾞet
　NcoltlSEQ sericea
　ElaeagroiS Pun^eiis ヽ
　£z4のzyﾀmus alatus v.
　　　　　　　　　　ﾀﾞ∂fzぴ･tdaius
　Pittosporum tobira
　Afeeとia trifoiiata
　Helwinがα加夕のlica V･
　　　　　　　　　　parvげolta
　Afeebia Quinaia
　Clemdiis ｍａχimowicziana
　Erioboiりa japofttca
　Arunぷ刄αyiαSi川のIll
　Melia azedarachV.
　　　　　　　　　　　iaporaca
　Pinus densiμora
　４２other species
Shrub layer
　Nａれdina domcstica
　Kerria jaConica
　Hedびa rhomhea
　Ficu､s fov&oiaia
　Dtoscorea gracillima
　£g川州aphyllum
　　　　　　　　9ziびophyllum
　19 other species
Herb layer
　Ardisio iaponica
　Ophio夕ａｇ四方iponicus
　Cymbidium t!irescc≫is
　£iliope plaりﾀみﾀμα
　Onychium iapordcum
　ClemaμS耀ぷiαmsii
　Rubu‘S buergeri
　Oがis隋の･lus undulatぴolius
　　　　　　　　　v.lapomcus
Cyclosoね4s、acurmnatus
Carex ｓｅれdaicaV. nafetri
Carex 。afeincsnsis ｡
Selaがnella pachystachys
６５ other species
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（j）＝Ｄｏｍｉｎａｎｃｅof the same species in the shrub and herb layers.
Ｃｏｍａｎtｈｏ％ｐｈａｃｅ　･，　Ｖｅｒｏｎｉｃａ,ＬｉＲｕlaｒia.　Ｃａｃａｌｉａ,Ciｒciｕｍ,etc. Though
-the structures
of　these communities are more or less different from one another. they present similar
floristic compositions to the herbaceous communities on moister ol･ alluvial soils in the
Ｆａｓiiｓｃｒｅｎａtａclimax region.　　　　　　　　　　　　　　　　　　’
　Extensive limestone areas are often occupied by secondary communities chiefly caused
（Ｔ．ＹＡＭＡＮＡＫＡで）71
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by human　interferences. These areas are usually　characterized　by　the　dominant
■occurrehcｅｓ
６t Ａｒｕｎｄｉｎａｒia　ｐｙｇｍａｅａ、　Ｈａｚａ ｓｐｐ.、Misｃａｎｉｈｉｉ％ ｓｉｎｅｗｓiｓ、etc. Sometimes、
　　　　　　　　　　　　　　　　　　　　　a　　　　　　●　　　●　　　r●　　皿･　　　　　　　　●
りpen pine forests- dominated
by Ｐｉｎｕｓ、ｄｅｗｓiμｏｒａ ａｒｅ　ａ＼ｓｏ found on these disturbed
areas.
８Locality
Altitude
Exposition
steepness
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　　　　　　　　　　　　　　　　Table 4.
?????
　2nd tree & Shrub layer
　Ｃαｙ戸餉μs turczaninovii
　Euonymus alatus ｖ. ダotundど2tuS
　ＬｅｓＣｅｄｃｚa bｕｅｒｅｅｒｉ
　Ｚａｂｅｌtａ　ｉｎｌｅｇｒｉｆｏｌｉｏ
　Ｐａｅｄｅｒia ｓｃａｎｄｅｎｓV. maiダei
　Rosa lustど7g ｖ. onoei
　Fダαχ函us siebolぷのｚαｖ.　ｓｅｒｒaia
　Sliiｒａｅｏ　ncｒｕｏｓｏ
　CVclobぷanopsisがauca
　Ｔｒａｃｈｅずｏ％ｐｅｒｍｕｍ ａｓiaticｕｍＶ｡
　　　　　　　　　　　　　i≪(eﾀﾞﾀ?tedium
　Ｔｏｒｒりａ　ｎｕciμＴＯ
　Ｓｍｉｌａｘ ｓieboldi
　Dioscorea grαcillima
　Ｋｅｒｒia iotiojｒｉｃｏ
　ＬｉｇｕｓtｒｕＴＯ　ｊａｐｏｍｃｕｍ
　Ｐｉｃｒａｓｍａ Ｑｕａｓｓiotｄｅｓ
　Piiosﾀ∂ダum tobira
　召uxus microphﾀlla V. japの･tica
　Ｓｍｉｌａｘ ｓtａｎｓ
　j?hamnμS yoshinoi
　Abelia spat力心ata
　£indeダa obtμsiloba
　？ｇﾀﾞりαがabrescの･IS
　耳ｓμs densiftora
　Ｑｕｃｒｃｔｔｓｓｅｒｒａtａ　　　　　、
　Dioscorea ten雨脚ｓ
　Ｓｅｃｕｒｉｎｅｇｏｓｕがｒｕtｉｃｏｓａ
　Ｒｈａｒｎｎｕｓｊａｐｏれｉｃｏ V. decipiのIS
　ＡｒｕｗiinaｒiaりｇｍａｅａＶ･ glabｒａ
　Sabina chiボCrisis
　nZばa siebolぷｉ
　ＣｈｏｍａｃｃｙiJoｒiｓ obtｕｓａ
　Ｖttiｓ ｙｏｋｏｇｕｒａｎａ、
　93 other species
Herb layer
　ルfiscanthus sinのtsis
　Cymbidium t､irescens
　Galium夕∂ｇ∂ﾀ2αﾀithum
　Clematis williamsii
　ﾚ'iola 0ぴα1∂一助longa
　Ｏｐｈｉｏｐｏｇｏｎ ｊａｐｏｒａｃｕｓ
　Ｏがiｓｍ朗us undulatifolius ｖ｡
　　　　　　　　　　　　　　　μipomcμｓ
　Ａｒdiｓｉａ ｉａｐｏｍｃａ
　Ａsleｒ ｏＢＧｒｏｌｏｉｄｃｓｖ｡
　　　　　　　　、semiamplexびolius
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　Thalktダum thunberがｉ
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　ｊ４ﾀigelicaタoshinagae
　Carex dμvaliana
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Locality
Altitude
Exposition
Steepness
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Carex ciliaiomarBxnata
Anaphalis sitdca
Corel humilis v. na?la
Carex contca ?
Carex. autamnalis
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●皿
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(　) = Dominance of the same species in the herb layer.
　　　V. Physiognomic and Floristic Characters' of the Limestone Vegetation
　Though physiognomic　and structural characters of the three associations recognized in
this survey are fairly different from one another, they have some common characteristics
or tendencies which are different from the adjacent vegetation on other rocks.
　Closed and well･developed communities occur on limestone where the ground is stable
enough to allow the existence ｏ‘ｆａ humus layer. However, because of the dry character
of most limestone outcrops. the vegetation under such circumstances is usually stuntfed
and　dwarf　shrub　communities　which　are　dominated　by　deciduous　micro-　or
nanophanerophytes having microphylls. This physiognomic character is very conspicuous
in Zabelieto･Carpinetum developed on dry and rocky ridges. In spite of the dominance
of evergreens in Nandineto-Cyclobalanopsidetum, deciduous shrubs having　microphylls
are　relatively　abundant in　species, too. On the other hand, in　Orixetum　japonicae
occurring on moister sites, dominant microphanerophytes are usually deciduous and have
mesop.hylls.　　　　　　　　　　　　　　　　　　　，
　The floristic composition of limestone vegetation is also characteristic, containing ａ
large number of so-called calcicolous ｐ･lants. The limestone flora : (1) is often dominated
by certain families or genera, (2) contains relic and endemic species. (3) includes some
shore and ａ pine plants on areas far away from sea and high mountains. Therefore the
limestone　flora is very complex.　It is Ｏ郵:ｅｎ　recognized　that northern or southern
plants respectively have their southern or northern outposts on limestone areas. These
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　4),5).6),8)interesting problems on the flora on limestone were already reported 　or will　be
published later by the writer.　　　　　　　　　　　　.'
　Some species occurring on limestone are the association characteristics, while other
plants are not specially connected with any particular associations. From the floristic
compositions and physiognomic features of　limestne vegetation, it may be impossible
to include different associations in one and the same alliance.
　Finally, it may be　stated that the study on the chemical and physical properties of
rock and soil of limestone affecting the vegetation is perhaps one of the most important
problems.　However, this is not　treated in this　paper, since　the main object of　this
paper is an analytical study of the vegetation . .
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　9　　　　　　　　　　●
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Table 5.　Zabelieto･Carpinetxim spiraeetosum
Locality
Altitude
Exposition
Steepness
　・１
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２５-８０
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　　　　　　　　　　　　　serraia
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　Ttlia japomca
　spiraea ja-bordca
　Potentぷαﾉﾀﾞuticosa v.
　　　　　　　　　mａれdshurica
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　CarCinus ｃａ印池oides
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13 other species
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　　　　　　　　　　　　　　　　　　　　　　　VI.Summary
■1. The　Vegetation on limestone ｏでitcropsin　Shikoku was studied from ａ standpoint
Ｏｆ phytosociology.
　2. Three distinct associations were recognized and described in detail.
　3. Orixetum　iaponicae　is ａ deciduous shrub community developed on shady and
moist sites. Nandineto･Cyclobalanopsidetum　glaucae is ａ stunted evergreen oak forest,
usually foiind on mountainsides in the warm-temperate forest region. Zabelieto-Carpinetum
turczaninovii occupies dry and unstable ridges or mountainsides, and is ａ community
mainly composed of deciduous shrubs.
　　4. Physiognomic　characters　and　floristic　compositions of these associations con-
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trast strikingly with those of the adjacent vegetation on other soils･
　5. There are many stands which cannot be included in any of the above associations
on　limestone　areas. They are scarcely treated ir! this paper.　The problems on the
relations between the flora and limestone soils will be discussed in the near future.
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